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Preface
THIS is the
third of a series of reports covering work done on handling
methods and costs of packing apples in the Appalachian Area. The
over-all project has the following objectives: to discover ways of re-
ducing costs of handling, packing, and storing apples under conditions
prevailing in the Appalachian Area; and to determine the extent of
mechanical injury to apples caused by different handling and packing
equipment and methods. The first report (Costs and Mechanical In-
jury in Handling and Packing Apples, West Virginia University Agri-
cultural Experiment Station Bulletin 416, Evans and Marsh, 1958) dealt
with the costs of packing and handling apples and the degree of mech-
anical injury for the 1956 crop. A second report (Costs of Marketing
Appalachian Apples, USDA, AMS, Marketing Research Report No. 300,
Powell and Hanes, 1959) was concerned with the average packing and
marketing costs and returns within a sample of large apple packers in
the Appalachian Area for the 1957 crop. This third report is concerned
with the possibilities for further reducing costs in two of the more
efficient packing houses included in the first two studies. Ensuing reports
will deal with an evaluation of the relative efficiency of different,
machines and work methods in reducing costs.
The current study was carried out jointly by the West Virginia
University Agricultural Experiment Station and the Agricultural Market-
ing Service (AMS), United States Department of Agriculture (USDA).
It is a part of Northeast Regional Project NEM-19, "Handling Methods
and Costs in Storing and Packing Apples."
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Possibilities For Reducing
Apple Packing House Costs
HOMER C. EVANS and RAY S. MARSH
T
HE following is a summary statement taken from the first of this
series of reports dealing with apple packing and handling costs:
"The most significant findings of this study are: the wide variation in
packing and handling costs and mechanical injury to apples among operators,
and the lack of any relationship between packing costs and mechanical injury.
This suggests that there is an opportunity for most operators to reduce both
costs and mechanical injury. If all operators could become as efficient as the
lowest-cost operators, the costs of packing and handling apples in the
Appalachian Area would be reduced considerably. No doubt, even the present
low-cost operators could further improve their methods. This would mean
even more savings in packing and handling costs." 1
As a follow-up of these findings, two of the more efficient packing
houses originally studied were selected for study during the 1958-59
packing season. 2 The purpose of the 1958-59 study was to determine if
existing low-cost operators could further reduce packing house costs.
Effects of Automatic Box Filler on Costs
In one of the packing houses selected for study, the table culls
formerly had been hand-packed in field crates from reverse flow belts. 3
An automatic box filler was installed during the 1958-59 packing season
(Picture 1) . With the aid of the automatic box filler, it was found that
one man could supply the crates and stack the filled crates coming from
the machine at the rate of three crates per minute. The 0.33 man-minutes
per crate required in conjunction with the automatic box filler, com-
pares with 0.78 man-minutes per crate required without the aid of the
automatic box filler in the same packing house. 4 Assuming that it costs
annually 20 per cent of the original cost ($1,000) to own and operate
aEvans, Homer C. and Marsh, Ray S., Costs and Mechanical Injury in Handling and
Packing Apples, West Virginia University Agricultural Experiment Station Bulletin 416,
June 1958, pp. 24-25.
2For a description of the procedures used in this study see Evans, ibid., p. 5, and Powell,
Jules V. and Hanes, John K., Cost of Marketing Appalachian Apples, USDA, AMS, Marketing
Research Report No. 300, February 1959, p 7.
3Box, crate, and bushel are used synonymously.
^Powell, ibid. p. 21.
PICTURE 1. Automatic box filler.
(exclusive of operating labor costs) the automatic box filler, the annual
cost would be $200. 5 With a wage rate of $1.00 per hour, a packing
operation would need a volume of 28,000 crates per year for the auto-
matic box filler before any net saving would be made by its installation.
However, some of the higher-cost operators were requiring 2.3 man-
minutes per crate6 to fill by hand. Under the same set of assumptions
these operators could afford to install the automatic box filler with a
volume of only 6,500 bushels per year. A low-cost operator would save
$7.20 per thousand crates for all over 28,000 crates filled by the machine.
A high-cost operator should be able to save even more per thousand
°The 20 per cent is arbitrary ; it seems to be reasonable. It would be broken down
as follows
: 10 per cent for depreciation, 5 per cent for repairs, power, and upkeep ; 3 per
cent interest on tbe original investment, which is equal to slightly over 5 per cent of the
average undepreciated value over the life of the equipment; and 2 per cent for taxes, and
insurance.
"Powell, ibid. p. 21.
crates. It would be to the advantage of a low-cost operator with volumes
of less than 28,000 crates to use the hand method of filling field crates.
It was the opinion of the researchers and packing house operators
that the usual manual method of rolling table culls into field crates
would cause as much or more bruising than the automatic box filler.
Comparable bruise data were not taken for both methods.
Effects of Remodeling on Costs
In a second packing house, the handling and packing operations
were changed at a cost of $35,000 (Picture 2). Automation was introduced
in handling, destacking, and dumping operations. Also, sizing and pack-
ing operations were made more flexible. Table 1 gives the effects of
the changes introduced on labor requirements in this packing house.
Average labor requirements were reduced 43 per cent per tray package
by the changes introduced.
Table 2 gives a comparison of mechanical injury to apples both
before and after remodeling. Variance analysis of the data in Table 2
reveals that less mechanical injury occurred after remodeling than before.
Since the $35,000 is only the additional cash outlay for the remodel-
ing (total cost of remodeling would be $35,000 plus trade-in value of
Table 1. Labor Requirements for Handling and Tray Packing
Apples Before and After Remodeling
Man-Minutes Pee Box
Labor Items Before Change
1956-1957
After Change
1958-1959
11.53
5.07
1.67
18.27
6.39
3.67
.38
Total 10.44
*General labor includes the following- operations : dumping, grading 1
,
packing the table
culls, stamping, weighing, tallying, stacking empty boxes, stacking packed containers, super-
vising and miscellaneous.
Table 2. A Comparison of Mechanical Injury to Golden Delicious
Apples Before and After Remodeling Packing Equipment
Time and Location of Degree of Bruising
Bruise Counts None Slight Moderate Severe
Before Remodeling 1957-58
66
42
88
76
27
46
9
21
6
9
3
3
1
3
After Remodeling 1958-59
PICTURE 2a. Packing plant before remodeling.
old equipment), the same assumptions as previously used also may be
used in this case. That is, the additional annual cost of owning and
operating (exclusive of operating labor) the remodeled packing operation
is 20 per cent of the cash outlay ($35,000). Therefore, the additional
annual cost would be $7,000.
Again, using a wage rate of $1.00 per hour, a packing operation
would need to pack a volume of 53,500 bushels annually before any
savings would be made by remodeling. However, under the same assump-
tions and with a packed volume of 100,000 bushels, there would be an
annual net savings of more than $6,000 from remodeling. Through
remodeling changes, relatively high-cost operators could bring about
even greater reductions in labor requirements per unit.
Two significant points emerge from this study: (1) the opportunity
for apple-packing operators to reduce their costs of packing and handling
apples, and (2) the importance of volume. It should be emphasized that
the two plants studied were relatively low-cost packing houses before
changes were introduced.
8
PICTURE 2b. The same plant after remodeling.
The findings of this report should encourage all apple packers toi
evaluate their handling and packing costs in terms of possible cost
reductions. It is primarily through relative reductions in costs that one
area improves its competitive position compared to other areas. The
operator who adopts improved technology first, also improves his com
petitive position relative to those operators that follow his example.



